Abstract: The composition and temporal abundance patterns of zooplankton community in Lake Prespa pelagic zone were studied throughout an annual cycle (October 2008 -September 2009. Eighteen species (10 Rotifera, 5 Cladocera, 2 Copepoda, 1 Mollusca) were evidenced. It includes Arctodiaptomus steindachneri, an endemic calanoid of the Western Balkans. The zooplankton density varied during the investigated period and certain seasonal successions in temporal transpositions of their maximal development were noticed. The total zooplankton density was much higher in spring and summer period. The representatives of subclass Copepoda were dominant during the whole year. The dominant species was A. steindachneri. At the second place (with exception of the winter period) were the Cladocera representatives. The dominant species was Daphnia cucullata. At the third and fourth place were rotifers and larval form of Dreissena polymorpha, respectively. The quantitative presence of the Copepoda representatives was significantly lower in terms of the previous investigations. The Cladocera quantity reached high values during this period, particularly in summer. Such altering in the quantitative ratio between Copepoda and Cladocera in favor of the Cladocera, especially high quantitative presence of D. cucullata, typical for eutrophic lakes, imply of significant changes in zooplankton community and changes of the water quality in Lake Prespa pelagial.
Introduction
Lake Prespa (40 • 54 N, 21
• 02 E) is located in southwestern part of Macedonia, on the border with Albania and Greece. Of the total 254 km 2 surface area, 65% belongs to Macedonia. According to its size, the lake is on the second place in the Dessaret group of Aegean lake zone in the Balkan Peninsula (Cvijic 1911) . Lake Prespa is of tectonic origin with an estimated age of over 3 million years.
In the last several decades Lake Prespa has been under great anthropogenic pressure which eventuated in drastic declination of the water level and increase of the water trophic state. The present water level is 5-6 m lower than in the 1940s (Matzinger et al. 2006) , which is due to the usage of the lake's water for irrigation (Cavkalovski 2000) . A decrease of 5 m corresponds to a loss of 1.2 km 3 of water, or roughly 25% of the total lake volume (Matzinger et al. 2006) . The continuous water level declination has large influence on the concentration of dissolved nutrients and water quality and negative influence on the life communities, both benthic and pelagic.
The first data regarding zooplankton in Lake Prespa were presented by Petkov (1910) , Doflein (1921) , Parenzan (1931) , Kozminski (1935) and Petkovski (1954) . More extensive investigations were performed by Serafimova-Hadžišče (1954) , Popovska-Stankovic (1972) , Shumka (1994 Shumka ( , 2000 , Popovska-Stankovic et al. (2003) , Kostoski et al. (2004) and Guseska et al. (2008) .
The last decade investigations imply of significant alterations in zooplankton in Lake Prespa, not only in terms of its qualitative, but also its quantitative composition, which on its part contributes to structural changes of the zooplankton components such as Copepoda, Cladocera and Rotifera. The aim of our investigations was to describe the recent composition and seasonal cycles of zooplankton and to compare our results with those of previous studies, in order to recognize possible trophic changes.
Material and methods
Material for the zooplankton analysis was collected during the period October 2008 to September 2009 from the pelagic region of Lake Prespa at one stationary point at following depths: 0, 5, 10 and 15 m.
The samples were taken with Ruttner bottle. The zooplankton material was fixed in 4% formaldehyde solution, which was then counted with a microscope in a chamber according to Utermöhl.
Results and discussion
In the course of the investigation period 18 zooplankton taxa have been evidenced in Lake Prespa pelagial, 10 of which belonging to Rotifera, 5 to Cladocera, 2 to Copepoda and 1 taxon to Mollusca. Mollusca: Dreissena polymorpha (Pallas, 1771) (larvae).
The observed species have a wide dispersion area, some of them are cosmopolitans. Only the species A. steindachneri is endemic of the Western Balkans with limited dispersion area in Lake Ohrid, Prespa and Janina (Kiefer et al. 1978) . For the first time, Richard (1897) described it as Diaptomus steindachneri in the Janina Lake (Greece). In the Lake Prespa A. steindachneri was evidenced by Doflein (1921) according to Richard's description. In Small Prespa it was described by Karvounaris (1979) .
According to the results of this study, certain changes in the qualitative zooplankton composition were notable regarding the Rotifera representatives, which have less spatial and time stability. The species B. diversicornis f. homoceros, which was not evidenced in the Macedonian part of Lake Prespa in previous investigations was noted during this investigation period. This species is present in Lake Dojran (Tasevska et al. 2006) . In Small Prespa (Greece) it was evidenced as Brachionus diversicornis (Daday, 1883) by Michaloudi et al. (1997) .
It can be emphasized that the copepod Cyclops vicinus Uljanin, 1875 (winter form) which was noted in Lake Prespa previously (Serafimova-Hadžišče 1954; Popovska-Stankovic et al. 2003) , was neither evidenced in the last years nor during our investigations.
It is significant to note that the species in Lake Prespa are also present in the deep waters of the oligotrophic Lake Ohrid as well as in the shallow eutrophic Lake Dojran. According to Serafimova-Hadžišče (1958) , the zooplankton in Lake Prespa makes transition among the zooplankton of the lakes Ohrid and Dojran.
Quantitative composition of the zooplankton in the pelagic zone of Lake Prespa is given in Fig. 1 . It is evident that the total zooplankton density in spring and summer period was much higher than in the winter. Representatives of subclass Copepoda were dominant during the whole year. More peaks in abundance were registered, with the highest peak evidenced in March and April 2009 (Fig. 1) . Arctodiaptomus steindachneri was present in zooplankton during the whole year and was dominant. The dominance of the species is a result of the high density of larval stages (Fig. 2) .
A greater density of zooplankton is reached during spring -summer when peaks in Copepoda abundance were evidenced. The highest peak was registered in March 2009 as a result of the high quantity of the nauplial stages (37.7 ind. L −1 ). This filter feeder species increases in numbers at the same time with the phytoplankton peak (Patceva & Mitic 2008) and dominates through summer when their main food source are probably bacteria (Gliwicz 1969; Sommer et al. 1986 ).
Contrary to the oligotrophic Lake Ohrid, where A. steindachneri is permanently present and there are two known periods of occurrence, i.e., the period of intensive reproduction (in summer) and the period of delayed development which is characteristic of postembryonic development (copepodid) (Serafimova-Hadzisce Guseska 2003) , in the mezotrophic Lake Prespa, A. steindachneri is a perennial and eurythermic species. Its population is composed of individuals in all development stages and the reproduction takes place continuously throughout the year (Popovska-Stankovic 1988; Guseska et al. 2008) .
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Differences in the life cycle of this species in the two Macedonian lakes are probably due to the differences in trophic status and the thermal variations in the lakes.
Mesocyclops leuckarti was also permanently present in lake pelagial water during the whole year and had a significant role in the copepod dominance in Lake Prespa zooplankton (Fig. 2) . The population reached a higher density during the summer -autumn period.
Cladocera representatives, present in the plankton during the whole year, also compose an important part of the total zooplankton. Greater density was reached during the spring -summer period (Fig. 3) , with the highest peak registered in July 2009.
Daphnia cucullata was present during the whole year and reached a greater density in summer, with the highest peak in July 2009 (36.7 ind. L −1 ) (Fig. 3) . This numerical value is significantly higher than in previous investigations (Shumka 1994; Popovska-Stankovic et al 2003) .
The summer species D. brachiurum and L. kindtii represented a significant part in the total Cladocera quantity during the summer -autumn period.
Bosmina longirostris was present in the plankton in small numbers and had a slight importance regarding the quantitative composition of the zooplankton.
The peaks of the filter-feeders cladocerans, such as D. cucullata and D. brachiurum in the summerautumn period could be the result of the increased food availability as well as the increase of temperature that has a positive effect on their filtering rate (Burns 1969; Mourelatos & Lacroix 1990 ).
According to Patceva & Mitic (2010) , during the period of survey in Lake Prespa, in summer months chlorophyll-a concentration was high, especially in the surface layer due to the maximal growth of phytoplankton.
The numerical values of Cladocera in this period were also higher than those obtained during the period (Guseska et al. 2008 ), yet, they are relatively higher than in the previous investigation periods (Serafimova-Hadžišče 1954 , 1958 Shumka 1994 , Popovska-Stankovic et al. 2003 .
Rotifera representatives were present in Lake Prespa zooplankton in small numbers during the whole year (Fig. 4) . The highest peak of total zooplankton was evidenced in May 2009 due to a particularly high rotifers abundance; A. priodonta was present in relatively high quantities (42.200 ind. L −1 ) (Fig. 4) . In the following month significantly fewer numbers of rotifers were noted. Dense populations of K. cochlearis, K. quadrata and F. longiseta were also observed.
Dreissena polymorpha is a meroplanktonic organism continually present in Lake Prespa plankton community. Throughout the year it was present in low numbers only and reached a higher density in the springsummer period (Fig. 5) . The highest peak was registered in June 2009. The abundance of D. polymorpha was significantly higher during the investigation period in this study, in comparison with previous investigations.
The total zooplankton population was most dense from 5 to 10 m depth. This spatial distribution is conditioned by abiotic and biotic factors and their interactions in the lake. According to Patceva (2005) , the average phytoplankton density reaches its maximum value in the surface layers and in 5 m and 10 m depth. Competitiveness is the key factor regarding spatial and temporal distribution of various planktonic organisms (Hutchinson 1967) .
However, Wetzel (1975) and Ruttner (1962) stated that, among other abiotic factors, lake water temperature had a considerable importance for Copepoda distribution.
During the investigation in this study, Copepoda took the greatest percent in Lake Prespa zooplankton and they were a dominant group. Cladocera representatives were at the second place (with exception of winter). In contrast, in previous investigations (Serafimova-Hadžišče 1954 , 1958 Shumka 1994; Popovska-Stankovic et al. 2003) , cladocerans according to their percentage were on the third place (in summer) and fourth place (in winter). The obtained results showed some changes in the quantitative composition of the zooplankton in Lake Prespa. Comparing the results presented in Fig. 6 it can be concluded that during this investigation period the quantitative presence of copepods was significantly lower than in previous investigations. On the other hand, Cladocera quantity reached high values during this period, particularly in summer.
Rotifera and D. polymorpha did not evidence major quantitative changes, except May 2009, when rotifers reached a particularly high peak, and June 2009, when D. polymorpha was present in higher quantity.
Such fluctuations in the quantity of Copepoda and Cladocera representatives during the investigation period, respectively altering the ratio between Copepoda and Cladocera in favour of Cladocera, especially high quantitative presence of D. cucullata, typical of eutrophic lakes (Henssen et al. 1995) , imply significant changes in zooplankton community as well as changes in water quality in Lake Prespa pelagial.
According to Gliwicz (1969) and Gannon & Stemberger (1978) (in Michaloudi et al. 1997) , the percentage of calanoids in the crustacean community tends to decrease with increasing trophy. Based on the present results and chlorophyll-a values (Patceva & Mitic 2010) we could state that in Lake Prespa negative processes took place during the last years that resulted in increase of the lake's trophic state. According to Patceva & Mitic (2010) , Lake Prespa is in a process of eutrophication and its decreasing water level has a big impact on its water quality.
In eutropic waters, usually great number of rotifers are present. According to investigations by, e.g., Gliwicz (1969) or Hillbricht-Ilkowska (1977) , there is an expectable increase in the relative number or biomass of smaller zooplankton in more eutrophic lakes. In the deep eutrophic Řimov reservoir (Czech Republic) (Seda & Devetter 2000) as well as in the eutrophic Lake Koroneia (Macedonia, Greece) (Michaloudi & Kostecka 2004) , rotifers dominated. However, not all comparative zooplankton studies across various lakes are supportive for the mentioned trend. During our investigations in Lake Prespa, rotifers were not a dominant group in the zooplankton community; however, changes evidenced in the trophic state of the lake water initiated increase of rotifer abundance. Pace (1986) and Kowalczyk & Radwan (1982) showed that the increase in the relative proportion of microzooplankton need not always be distinctive between lakes of different trophy. This is probably because not only density and biomass are the functioning parameters, but growth and production as well (Pace & Orcutt 1981) .
From the results of our investigations it can be concluded that Lake Prespa, which is one of the oldest and most important world lakes, should be protected from the eutrophication process and its rich and characteristic fauna should be preserved.
